N
¥
£.5.E, Y PAPER 20
I (@  Whatis an elegfrolyte? " (1 mark)
R e .Q‘b'g .................................................................................................................
X
....... Q.’&Z.eé\..‘”;.u..,,..“_
(b) ghow the following substances conduct clectricity:
4\6'0*\
Q/QéQo(]) molten calcium chloride (1 mark)
@. §)
i@\ ........................................................................................................................
<<&®Q<\ e goai, ™ |
e .9 (i)  graphite. _ (1 mark)
N
G

{c) The diagram below shows a set up that was used to electrolyse aqueous rmgncsium'
sulphate.

___ Plarinum electrodes

g b
yrnge Syringe IT

_Aqueous
magnesiem sulphate

(i) On the diagram above, using an arrow, show the direction of flow of electrons.
{1 mark)

(i) Identify the syringe in which hydrogen gas would be collected. Explain.
(1 mark})

(d) Explain why the concentration of mag,ne:.:um sulphate was found to have increased
at the end of the experiment, {2 marks)
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(e}  During the ::I.ecim}ysi% Xcurrent of 0.72A was passed through the electrolyte for 15
minutes. Calculate Jhe volume of gas produced at the anode. (1 Faraday = 96 500

coulombs: muiar&g;is volume is 24000 cm’ at room temperature). {4 marks)
<
Qf?r
X
______.....Q%%, T A A T B TR B R T e T B T P M R
Q. °
2 (a) In-aR efperiment to determine the molar heat of reaction when magnesium displaces

N\

\’g{? r, 0.15g of magnesium powder were added 1o 25.0cm’ of 2.0M copper (1)
Qg’% oride solution. The temperature of copper (11) chloride solution was 25°C. while

@Q{\O that of the mixture was 43°C.

& W\ (1) Other than increase in temperature, state and explain the observations which
@ \Q" were made during the reaction. {3 marks)
N\
LN
O A
< N

{it) Calculate the heat change during the reaction (Specific heat capacity of the
solution = 4.2jg'K™' and the density of the solution = 1g/cm’). (2 marks)

(i) Determine the molar heat of displacement of copper by MEENesIum

(Mg =24.00, (2 marks}
(iv)  Write the 1onic equation for the reaction, . (1 mark)
(v}  Sketch an energy level diagram for the reaction. {2 marks)

(b}  Use ﬂm_rcduciion potentials given below to explain why a solution containing
copper ions should not be stored in a container made of zinc.

7, 2t . B_
Lng, +2e— an, E'=-0.76V
2+ 8
Cliaq, + Ze~> Cug: E'=+034V 4 (2 marks)
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3 (a) Dristinguish hetwegg 150topes and allotropes. (2 marks)
og
..................... e R e e U
&
‘?’g:o@
(b) 13@- 6.ghurt below is part of the periodic table. Study it and answer the questions that
\6*‘11‘1 w. {The letters are not the actual symbols of the elemenis).
S
L
@(" o
£ N -
@Q’\§§ -
<A\ £ =
@R oo L ’
%o Q Cln =
LN ] .[ *
@ L |
- 0
(1) Select the element in period three which has the shortest atomic radius. Give

a reason for your answer. {2 marks)

(1) Element F has the electronic structure, 2.8.18 4. On the chart above,
indicate the position of elernent F. (1 mark)

{mi)  State one use of the elements of which E is a member. (1 mark)

(v Write an equation to show the action of heat on the nitrate of element C.
(1 mark)

(c)  When 3 litres of chlorine gas were completely reacted with element D, 11.875 g of
the product were formed. Determine the relative atomic mass of element D.
(Atomic mass of chlorine = 35.5; molar gas volume = 24 litres). {3 marks)
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4. (a) The diagram below shgws some processes that take place during the industrial
manufacture of sulpRuric acid.
=)
Q@\ Converter
oz
. Q Air +
&) _ 3
<2'2”,.0(Q l Pure dry
Airr G . 3 i 3
NES) il sulphide i Eases Hear
___\%_T\&: ! - Purification | - SxchaEg
Q@\\ L
Q{ Oé(\ cuige vispe e Esw:"nping
NA A j'\":ltcr gases
@Q)\§
<A\ : ;
o,
oS
@ \6& be—C hamber G
N | i ey
& 4\9 1" =) Liguid
To storuge
(1) Write the equation for the reaction in which sulphur dioxide gas is produced.
{1 mark)
(i1}  Why 1s it necessary to keep the gases pure and dry? (! mark)
(iif)  Describe the process that takes place in chamber G. (1 mark)
(iv) Name the gases that escape into the environment: (1 mark)

(v)  State and explain the harmful effect on the environment of one of the gases
named in {iv) above. (1 mark)

‘(vi)  Give one reason why it is necessary to use a pressurc of 2 -3 atmospheres
and not more. (1 mark)
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{b) (1) Complete ti&@(abie below to show the observations made when
concf:nu%&i sulphuric acid is added 1o the substances shown. (2 marks)
AN
& .
X Substance Observation

> o
Q’Z’ot}\un filings

Q.
. é\o‘ <& LCrysials of white sugar
N
AN
%@Q’\O% (1)  Give reasons for the observations made using; '
4 . :
ng’\\ I iron filings (1 mark)
NS
LN
P
& N
il crystals of white sugar. - (! mark)
{c) Name one fertilizer made from sulphuric acid. {1 mark)
(d}j Suggest a reason why BaS0, (A pigment made from sulphuric acid) would be
suitable in making paint for cars. : (1 mark)
5. (a)  What name is given to a compound that contains carbon and hydrogen only?
(' mark)

(b) Hexane is a compound containing carbon and hydrogen.

(i) What method is used to obtain hexane from crude 0il? (1 mark)

(ii)  State one use of hexane. (1 mark)

.........................................................................................................................
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(¢} . Study the flow chart heiugband answer the questions that follow.
Kod :
’\6 CalOH), Cl H ‘!
Step 3 -i:“ E
{ H
oog‘erg’i Gas | »"5?:?; R =
.\é\ \‘\(Q re
Q@t\(\\)@'{b b male H,
S
%@Q/\O Seepd
N ik Ni, H, 150°C
Q&gﬁ}\gv JOH H,0, catalyst ., 1,-__. - CH, CHy
ol Siep 5 Step 6
S
S -
N (1) Identify reagent L. {1 mark)
(i)  Name the catalyst used in Step 5. (1 mark)
(ii1)  Draw the structural formula of gas J. (1 mark)
(iv)  What name 1s given to the process that takes place in step 57 ('/2 mark)
(v} State:
[ one use of product R (1 mark)
I a commercial application of the process which takes place in stcp/&
{1 mark)
(d) (1) Write the equation for the reaction between aqueons sodium hydroxide and &
aqueous ethanoic acid. (1 mark)
{i1) Explain why the reaction between 1 g of sodium carbonate and 2M

and 2M ethanoic acid.
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& The exiraction of iron fromyfs ores takes place in the blast furnace. Below is a simplified
diagram of a blast fumm:c‘z&'mdy it and answer the questions that follow.
Q®&6 it (F
Haematite (Fedi) +
Qfo’ cobe + Iinu:s!r.nrnt
X
S
&S
R
2O
EF
< PN Guseous miniure
@. 0 e
NS
< §‘$
G
2NN
S
LN
O &
AN - Fire brick
lining
Hot S — ]_-_{ﬂt_uir
—= Molten iron
(a) Name:

{i) one of the substances in the slag {1 mark)
{i1)  another iron ore material used in the blast fumace {1 mark)
(ilf)  one pas which is recycled. (1 mark)

(b) - Describe the processes which lead to the formation of iron in the blast furnace.
' (3 marks)

(c) State the purpose of limestone in the blast furnace. (1 mark)
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(d)  Give a reason why tRe melting point of the iron obtained from the blast furnace is
1200°C while thgt’zbf pure iron is 1535°C. (1 mark)
&
................ B S A SRR Sh S A A
{e) State twgq uses of steel. (2 marks)
Q9
O
Q}A ’b'%
L
@(" o?
N . o .
7. @\E- ie table below shows the voiumes of nitrogen dioxide gas produced when different
Q\Q’\\ volumes of 1M nitric acid were each reacted with 2.07g of lead at room temperature.
\Q) \Q‘ T ey A T 1 = : TR
RN | Volume of 1M nitric acid {cm”) Vn]ume}c-f nitrogen dioxide [
Sy gas (em’)
AN I | 60 =]
15 180
25 3 300 B
i 35 20 |
- 45 480
B - 55 L m— SESE 48{} —
(a)  Give a reason why nitric acid is not used to prepare hydrogen gas. (1 mark)

(b} Explain how the rate of the reaction between lead and nitric acid would be affected
if the temperature of the reaction mixture was raised. (2 marks)

182

Ti ps on passi ng KCSE subscribe freely @http://ww.joshuaarim.com
Support thru' Mpesa 0720502479. Connect with Joshua Arim on facebook. Not 4 resale




N
¥
(c) On the grid provided be{tbw. plot a graph of the volume of the gas produced (vertical
axis) against vaiame@n%cid. _ (3 marks)
. i LR i) ; i .

St - ar e + E fog
HiE X LR R e

{d) Using the graph, determine the volume of:
(i)  nitrogen dioxide produced when 30cm’ of 1M nitric acid were reacted with
2.07g of lead (1 mark)

(i) 1M niric acid which would react completely with 2.07g of lead. (1 mark)
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Using the answer in d(ii) dbove, determine:
QO

%
(1) the volume of IM nitric acid that would react completely with one mole of
lead (beﬁa}m) (2 marks)

the volume of nitrogen dioxide gas produced when one mole of lead reacts

N with excess IM nitric acid at room temperature. (1 mark)

..........................................................................................................................

..........................................................................................................................

Caicuiate the number of moles of :

(i) IM nitric acid that reacted with one mole of lead {1 mark)

.........................................................................................................................

.........................................................................................................................

(ii)  nitrogen dioxide produced when one mole of lead were reacted with excess
nitric acid. (Molar gas volume is 24000 cm’). (1 mark)

-------------------------------------------------------------------------------------------------------------------------

.........................................................................................................................

Using the answers obtained in (i) and (ii) above, write the equation for the reaction
between lead and nitric acid given that one mole of lead nitrate and two moles of
water were also produced, (1 mark)

.................................................................................................................
.....................................................................................................................................

....................................................................................................................................
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